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wherein Q is a single bond or a divalent organic group, Ri to R* represent aromatic groups, and R1 to R* may be the 
same as, or ditferentfrom, one another. 
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Description 

TECHNICAL FIELD 

[0001] The present Invention relates to a treating agent for liquid crystal aUgnrnent, which gives a liquid crystal align- 
ment film excellent In electrical properties and reliability in the Field of use for a liquid crystal dewoe, and a liquid (^stal 
display device employing the treating agent for liquid crystal aliment 

BACKGROUND ART 

[0002] As a liquid crystal display device, display devices usinga nematic liquid ctystal are prevailing as a mainstream. 
Display devices according to various methods are in practical use at present, sucli as a twisted nematic (TN) device 
having a twist angle of 90', a super twisted nematic (STN) device having a twist angle of 1 80" or more, a so-called 
TFT liquid crystal device using a thin film transistor, a lateral electric field type liquid crystal display device Improved 
in visual angle properties, a veitcai alignment type liquid crystal display device, and the lllte. 
[0003] As an aiignmentf lim forthese display devices, Indusblally, it is general practice to use a film formed by applying 
a solution of a polylmide precursor, a solvent-soluble poiylnnide or a mixture cf tlieee to form a coating, baking the 
coating and either carrying out alignmem treatment such as rubbing or cwrying out no special alignment tre^ment 
after the baking, 

[0004] Properties required for the above liquid crystal alignment film naturally Include basic properties such as trans- 
parency, heat resistance and chemical resistance, and they also include interfadal properties with a liquid crystal such 
as a good liquid crystal alignment property and a liquid crystal tilt angle having a stable and proper degree and electric 
properties such as a voltage retention ratio and a charge accajmulaiion amount when a liquid crystal display device Is 
driven. 

[0005] Further, from vievirpoints of production of a liquid crystal display device, storage stability of a treating agent 
for liquid crystal alignment, properties of a vamish such as a printing property of theUeatlng agent on a substrate, and 
properties such as durability against scratches or scraping In the treatment of rubbing a coaling film and liability to 
occurrence and release of electrostatic charges are also Important. 

[0006] Of the above puberties, the electrical properties such as the voltage retention ratio and the charge accumu- 
lation amount are particulariy Important for a liquid ciystal cell employing an active matrix driving method, such as TFT, 
and a variety of methods have been proposed. For example, talcing it Into account that an ether bond In a polylmide 
stnjcture deteriorates the eiecMcal properties, JPnA-6-22B061 proposes a diamino compound having a specific stmc- 
ture free of an ether bond as a raw material for a polylmide. Further, JPnA-8-7612B proposes a method In which a 
compound having one carbox^b acid anhydride ^up w tertiary amine group is added to a polylmlde^ontainlng 
polymer. 

DISCLOSURE OF THE IIVtVEIVITION 



[0007] It is an object of the present invention to provide a novel method for improving the voltage retention ratio or 
causing almost no decrease in the ratio and decreasing the accumulation charges in a polylmide-cont^nlng liquid 
crystal alignment film for use In various display devices employing a nematic liquid crystal. 
[0008] The present inventors have made diligent studies on measures to overcome the above problems, and as a 
result, it has been found that a liquid crystal alic^ment film is improved in such electrical properties as the property of 
accumulation charge and the property of voltage retention by incorporating a specific stnjcture into a composition (to 
be referred to as ■poiySnide-containlng liquid crystal alignment treating agenT in the present Invention) to be ueed for 
forming a liquid crystal alignment film contabiing a polylmide or a polylmide precursor as a main component (to be 
refenwJ to as ■poiylmlde-containing liquid crystal alignment film" in the present Invention). 
[0009] That is, the liquid crystal alignment treating agent of the present invention Is a polyhilde-containing liquid 
crystal alignment treating agent containing a structure of the following fonmuia (1), and the liquid crystal display device 
of the present Invention is a liquid crystal display device having a liquid cfyalal aSgnment flUn fbmied from the above 
liquid crystal alignment treating agent. 
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( I ) 



[0010] In the above formula Q Is a single bond or a divalent organic group, R1 to FH- represent aromatic groups, and 
RUo may be the same as, or different from, one another. 
[0011] The present invention wili be explained in det^i hereinafter. 

[0012] The polylmlde-containing liquid crystal alignment treating agent of the present invention has a characteristic 
feature In that it contains the structure of the fonmila (I), and a form of Incorporation thereof is not specially limited, 
Prefen^ enibodiments of the polylmide^ntaining liquid ciyslail alignment treatir^ agent containing the strudure of 
the formula (I), provided by the present Invention, Include a liquid crystal alignment treating agent containing at least 
one polymer selected fromapofyamic acid andapolymide and further containing acornpoundand/orapol^^ 
the stnjcture of the formula (I), and a liquid crystal alignment treating agent containing at least one polymer selected 
from a polyamic acid and a polylnnide having the structure of the formula (1). 

[0013] Further, specific examples of the liquid crystal alignment treating agent of the present invention preferably 
included) a mixture prepared by mixing a compound having the stmcture of the fomiula (I) (to be referred to as 
"compound [a]" hereinafter) with a solution containing at least one polymer selected from a polyamic acid and a poiy- 
imlde,® a mixture prepared by mixing a polymer having the structure of the formula (I) (to be referred to as "polymer 
[b]") with a solution containing at least one polymer selected from a polyamic acid and a poiyimide and (D a solution 
containing at least one polymer (to be refen^d to as "polymer [c]" hereinafter) selected from a polyamic acid or poiyimide 
into which the structure of the formula (1) is directly incorporated. As a liquid crystal alignment treating agent of the 
present invention, naturally, it is prefered to use the aboveC3) to d) In combination. Among them, ® is particularly 
prefenredsineethestnjctureof Ihefonnula (I) is reDably incorporated intoa liquid crystal alignment film, so that problems 
such as compatS}ility'ajid aggregation of components involved in a mixture can be avoided. 
[0014] In the structure of the al»vs formula (I) to be incorporated into the liquid crystal alignment treating agent of 
the |»eBent invention, Q is a single bond ora divalent organic group. The divalent oiganic group Is notspedally limited, 
and specific examples thereof Include a melhylGns group, an ethylene group, a propylene group, -Ph-O-Ph-, -Ph-CHa- 
Ph-, -CHa-Ph-CIHa- and an aromatic ring. The aromatic ring includes a phenyl group, a bipheny! group, a terphenyl 
group, a naphthyl group, a phenanthrane group, a pyrene group, a perylene group, an anthracene group and a f iuorene 
group. 

[0015] The above divalent organic group may have a substituent or may be free of a substltuent. The above eubstit- 
uent includes an alkyi group having 1 to 20 cartron atoms, an alkoxyl group having 1 to 20 carbon atoms, bromine, 
iodine, fluorine, chlorine and a tdfluoromethyl group. Q is preferably a phenyl group, a biphenyl group, a terphenyl 
group, a naphthyl group, -CHg-Ph-CHa-, afluorene group, a methylene group, an ethylene group or a propylene group. 
[0016] In the fonnula (1), each of R"i to is an aromatic group. Although not specially limited, specific examples 
thereof include a phenyl group, a biphenyl group, aterphenyi group, a naphthyl group, a phenanthrane group, a pyrene 
group, a perylene group, an anthracene group and afluorene group. The aromatic group preferably includes a phenyl 
group, a biphenyl group, a terphenyl group, a naphthyl group and a fluorene group. These may have a substltuent or 
may be free of a substltuent. The substltuent includes an aB<yl group having 1 to 20 carbon atoms, an alkoxyl group 
having 1 to 20 carbon atonrw, an amino group, a hydroxy group, bromine, iodine, fluorine, chlorine end a trifluoromethyl 
group. 

[0017] The polyamic acid for use in the ^oveembodimentsQ and(g) Is a polyamic add generally used for a liquid 
crystal alignment film. Although not specially iimitfid, generally, it can be obtained by reacting tetracarboxyiic acid 
dianhydrlde wlh a diamine compound in an organic solvent. 

[0018] The tetracarboxyiic acid dlanhy*ide for use in the synthesis reaction for the polyamic acid Includes dlanhy- 
drides of aromatic tetracarboxyiic adds such as pyromellitic acid, 2,3,6,7-naphthalenetetracarboxylic acid, 1,2,5,6- 
naphthaienetetracarboxyllc acid, 1,4,5,8-naphthaienetetracarboxytic acid, 2,3,6,7-anthracenetetracarboxylic acid, 
1 ,2,5,6-anthracenetetracarboxylic acid, 3,3',4,4'-blphenyltetracarboxy!ic acid, 2,3,3',4-biphenylte1racarboxylic acid, bis 
(3,4-dlcartooxylphenyl)eBier, 3,S'4,4'-benzophenonetetracarboxylfc acid, bis(3,4<licarboxyphenyl)sulfone, bis(3,4-dl- 
carboxyphenyl)methane, 2,2-fcils(3,4'dicarboxyphenyl)propane, 1 ,1 ,1 ,3.3,3-hexafluoro-2,2-bis(3,4-dfcarboxyphenyl) 
propane, bis(3,4-dicarboxyphen^dime]hylsll£me, bis(3,4'dicarbDxyphenyI)dlphenyisilane, 2y3,4,5-pyridinete1racar- 
boxylic acid and 2,6-bis{3,4-dicarboxyphenyl]pyrkjlne, dianhydrides of alic^llc tetracarboxyiic acids such as 
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1 ,2,3Acyclobutanetetracatt>oxyjic acid, 1 ,2,3,4-cyGloperTtoietetracart)oxylicacid, 1 ,2,4,5-cyoloh6KanetetracariboxySc 
acid, 2^,5-tricarboxylcyclopenlylacetic acid and 3,4-dicari30xy-1 ,2,3,4-tetraliydrol -naphthalenesuccinic add, and d- 
anhydiides of alphatb tetocarboxyllc acids such as 1 ,2,3,4-butanetetracarboxyflc acid. Conc^lng tliese add dlan- 
liydrldes, a single compound may be ussd, or a plurality of compounds may be used In combination. 
[0019] The diamine compound for use in ttie si^thesis reaction for the polyamic acid indudes aromatic diamines 
sucli as p-phenylenediamine, m-piienyienediamine, 2,S-diaminotoluene, 2,B-diaminotoluene, 4,4'-diaminobiphenyl, 
3,3'-dimethyl-4,4'-diaminobiphenyi, 3,3'-dimetiio)(y-4,4'-dlaminQbiphenyl, diaminodiphenylmethane, diaminodipiienyl 
ether, 2,2'-diamlnodiphenylpropane, bis{3,5-diethyl-4-aminophenyI)metliane, diamlnodiphenylsulfone, diaminobenzo- 
plienone, diaminonaphthaiene, 1 ,4-bis(4-aminophenoxy)benzene. 1 ,4-bis(4-amlnophenyi)benzene, 9,10-bls(4-ami- 
nophenyl)anthracene, 1 ,3-bls(4-aminophenoxy)benzene, 4,4'-(4-amlnophenoxy)dpheny]suIfone, 2,2-bis[4-(4-ami- 
nophenoxy)piienyI]prapane, 2,2-bis(4-aminophenyl)hexafluoropropane and 2,2-bi8[4-(4-aminophenoxy)phenyl]hex- 
afluoropropane, alicyclic diamines such as b!s(4*aminocydohexyl)methane and bis(4-BminD-3-methyicyciohexyl) 
methane, aliphatic diamines such as 1,2-diaminoethane, 1,3-dlaminopropane, 1 ,4-diamlnobutane and 1,e-dlamino- 
hexane, and silicon diamines such as 1,3-bis(3-amlnopropyl}-1,1,3,3-tetramethyldisiloxane, Concerning these di- 
amines, a single compound may be used, ora plutallty of compounds may be used in combination. 
[0020] For increasing a liquid crystal tilt angle, further, any one of diamines havbig the following stnictures may be 
used in combination with the above diamine. 




[0021] lntheaboveformula,eachof R5 RS, R7and is ind^endentiy a substhuent having 6 or more carbon atoms, 
each of y\ y^. Y*, Y^, Y^ and Y^ is independently a single bond, an ether bond, an ester bond or an amide bond, Y3 
Is a single bond, a linear aiicyl group having 1 to 5 carbon atoms or a branched alltyl group having 1 to 5 carbon atoms, 
each of YS and Y^ is carbon or nitrogen, g ie an integer of 0 to 3 and h is an integer of 1 to 3. 
[0022] The degree of the liquid crystal tilt angle changes depending upon the size and amount of side chain(s) of 
the above diamine having the side chaln(s). When the side chain has less than 6 carbon atoms, the effect of incorpo- 
ration thereof may not be expected. When the content of the diamine is less than S mol%, the effect produced by the 
Incorporation is low even If the side chain has 6 or more carbon atoms. 

[0023] With regard to the amount ratio of the tetracaitoxyilc acid dianhydride and the diamine compound for use in 
the synthesis reaction for the polyamic acid, the molar ratio of the diamine compound to the mole amount of the tet- 
racartxjxyOc acid dianhydride is preferably from 0.8 to 1 .2. Uke general polycondensatlon, the polymerlzatten d^ree 
of the thus-formed polymer Increases as the above molar ratio comes closer to 1 .0. 

[0024] When the polymerization degree is too small, the strength of a coating film obtained therefrom Is Inauffldent. 
When the polymerization degree is too large, workability during the formation of a coatlngfilm may be poor. Concerning 
the polymerization degree of a product fonned in the above reaction, preferably, the product has a weight average 
molecular weight {IMw) of 2,000 to 500.000 measured by a GPC (Gel Permeation Chromatography) method. 
[0025] The reaction for synthesis of the polyamic acid is carried out in an organic solvent generally at a reaction 
temperature of 0 to ISCC, preferably 0 to 100°C. The above organic solvent is not specially limited so long as it can 
dissolve a reaction product fonned during the reaction. Specific examples of the above orgaiic solvent include N.N- 
dimefliylformamide, N,N-dimethylacetamide, N-methyl-2-pyrrolidone, N-methylcaprolactam, dimethyl sulfoxide, te- 
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tramethylurea, pyridine, dimethyl sulfone, hexamethyl sulfoxide and •Hiiityroladone. These may be used alone or in 

oombinalion as a mixture. A solventthat does not dissolve a polyimide precursor may be used in combination with the 

above solvent so long as a poiybnide precursorfoimed by the polymerization does not preclpttate. 

[0026] Preferably, the amount of the above arganh solvent b detemninsd so that the total amount of the tetracar- 

boxyiic add dianhydride and the diwnine compound is 0.1 to 30% by weight based on the total amount of a reaction 

solution. 

[0027] The thus-obtained poiyimide precursor may be used as it is, or it may be precipitated in a poor solvent such 
as methanol or ethanol and isolated to recover it and the recovered precursor may be re-dissolved in a proper solvent 
for use. While the solvent for the re-dlssoiving is not specially limited so long as it dissolves the poiyimide precursor, 
specific examples thereof include aprotic polar solvents such as N-methyl-2-pyrrDiidone, N.N-dinethylacetaniide, N, 
N-dimethylformamlde, dimethyl sulfoxide, -y^butyrolactone, tetramethylurea and hexamelhylphosphoryltrlamide, and 
phenolic solvents such as m-cresol, xylenol, phenol and halogenated phenol. 

10028] in the present invention, the poiyimide for use in the above embodiments® and © is an organic solvent- 
soluble poiyimide genemliy used as a liquid crystal alignment film but is not specially limited. The above poiyimide 
includes a polymer in which not all of r^eating units of the poiyanic acid are Imidated (ring-dosed by dehydration), 
and such a polymer is suitably usabte in the liquid crystal alignmsnt treating agent of the present invention as well. 
The above poiyimide can be generally obtained by a method hi which a con^ponding polyamic add is heated in a 
solution or a catalyst is added to ring-close the polyamic acid by dehydration. 

[0029] The reaction temperaUjre in the method of healing the polyamic acid in a solution Is generally 50 to 200°C, 
preferably 60 to 170°C. When the reaction temperature is lower than 50'C, the rIng-dosIng reaction by dehydration 
does not fully proceed. When the reaction temperature exceeds 200°C, the thus-obtained Imidatlon polymer may have 
a low molecular weight. 

[0030] In the reaction in which a dehydration agent and a ring-dosing catalyst are added to a solution of the polyamic 
acidfor Imidatlon, the dehydration agent can be selected, for example, from acid anhydrides such as acetic anhydride, 
propionic anhydride and trifluoroacetic acid anhydride. The amount of the dehydration agent per mole of the repeating 
unit of the polyamic acid is preferably 0.01 to 20 moi. Further, the dehydration ring-closing catalyst can be selected 
from tertiary amines such as pyridine, triethylaniine, and the lite. The amount of the dehydration ring-closing catalyst 
per mole of the dehydration agent used is preferably 0.01 to 10 moi. The organic solvent for use in the dehydration 
rIng-dosIng reat^ion includes those organic solvents described as examples with regard to the synthesis of the polyamic 
add. The taactlon temperature forthe dehydration ring-dosing reaction is generally 0 to 1 BO°C, preferably 1 0 to ISD'C. 
[0031] In the above embodiments 0 and (2) in the present Invention, a mixture of the above polyamic add and 
pdylmide may be used. 

[0032] The compound [a] for use in the above embodlmentCD Is a tertiary diamine compound having the structure 
of the fomnula (I). Although not specially limited, specific examples tiiereof are as described below. 
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(10) (11) 
[0033] Of these, compounds (1 ) to (6), (10) and (11) are preferred. 

[0034] Generally, the compound [a] can be oblBlned. tor example, by a method In vsrtiich a primary diamine repre- 
sented by HsN-Q-NHa or a secondary diamine represented by R-NH-Q-NH-R and a hailde represented by R-X are 
reacted In an organic solvent such as xylene, toluene or benzene In the presence of as palladium acetate, tert-buiyl 
phosphlne or a base In a nitrogen atmosphere at a reaction temperature In the range of 90 to 1 SO°C for 3 houre or 
more. The above Q Is the same divalent organic group as that defined for Q In the general formula (I), R is the same 
aromatic group as those defined for Rf to In the general fomriula (I) and X Is a halogen such as CI, Br, or the like. 
[003S] In the above embodlment{3D in the present invention, the amount o1 the compound [a], as a weight ratio 
thereof to the resin weight of at least one polymer selected from the polyamic acid and polylmlde, is from 0.01 to 0.5, 
preferably from 0.1 to 0.3. When the amount of the compound [a] Is too small, the effect on improvements In the voltage 
retention ratio and the charge accumulation property cannot be expected. When it is too large, the voltage retention 
ratio may be decreased. 

[0036] The polymer [b] for use in the above embodiment (2> In the present invention Is not specially limited so as 
long It Is a polymer having the stmcturB cf the formula (I). Speciffc examples thereof include a polyelher, a polyester, 
a polyamide, a polyamic acid, a polyimide, a polyurethana and the like. 

[0037] For obtaining the above polymerB, generally, the following methods are employed. For ihe polyether, thers Is 
employed a method In which a hydroxyl group-sUssHtuted cornpound having ttie stnjcJure of the formula (I) and a 
halogen-substituted compound are reacted in the presence of an alkali; forthe polyester, there is employed a method 
In which a carboxy group-substituted compound having the structure of the formula (I) and a poiyhydric alcohol are 
subjected to a poiycondensation reaction or a hydroxyl group-sutetituted compound having the structure of the fomiula 
(I) and a carboxy group-substituted compound are subjected to a poiycondensation reaction; forthe polyamide, there 
is employed a method in which a carboxy group-substituted compound having the structure of the formula (I) and a 
diaminederivative are subjected toapoiycondensation reaction or an amino-substituted compound havingthe structure 
of the fomiula (i) and a carboxy group-substituted compound are subjected to a poiycondensation reaction; for the 
polyamic acid, there Is employed a method in which an amine group-substituted compound having the structure of the 
fomiula (I) and an acid dianhydride derivative aiB subjected to a poiycondensation reaction; forthe poiyimlde. there is 
employed a method in which the polyamic acid obtained aJready is treated under heat or in the presence of a dehydration 
ring-closing ceitalyst; and for the polyurethane, an isocyanic acid ester-subsUluted compound having the structure of 
the fomiula (1) and glycol we subjected to a polyaddltion reaction. 

[0038] The above hydroxyl group-subsiftuted compound having the structure of the fomiula (1) can be synthesized 
according to a general organic synthesis method. Specifically, it is generally obtained by reaoHng a benzene derivative 
containing a hydroxyl group and a halogen with acefic anhydride and pyridine to protect the hydroxyl group, then 
reacting the resultant reaction product with a primary diamine of HgN-Q-NHa ora secondary diamine of R-NH-Q-NH-R 
in the presence of an alkali, and then reacting the formed product in the presence of an acid to remove the protection 
of an acetyl group. 

[0039] The above carboxyi group-substituted compound having the structure of the fomiula (I) can be synthesized 
according to a general organic synthesis method. Specifically, it is generally obtained by allowing a benzene derivative 
containing a carboxyi group and a halogen to react in the presence of methanol and an acid to protect the carboxyf 
group, then reacting the reaction product with a prfrnaiy diamine of HaN-Q-NHa or a secondary diamine of 
R-NH-Q-NH-R in the presence of an alkali, and then riding the formed product In the presence of an acid to remove 
the protection of an acetyl group. 



EP1 403 32SA1 



[0040] The above amino group-substituted compound having the structure of the fomnula (I) can be synthesized 
acoordlng to a general organic synthasle method. Specffically, It Is generally ot^lned by allowing a benzene derivoiive 
containnig an amino group and a halogen to react in the presence of acetic acid to protect the amino groi^), then 
reacting the reaction product with a primary diamine of H2N-Q-NH2 or a secondary diamine of R-NH-Q-NH-R in the 
s presence of an alkali, and then reacting the formed product In the presence of an acid to remove the protection of an 
acetyl group. 

[0041] The ^ove Isocyanic acid ester-substituted cwnpound having the structure of the formula (t) can be synthe- 
sized according to a general organic synthesis m^hod. Specifically, It Is generally obtained by reacting an Isocyanic 
acid ester group-containing halogen derivative with a primary tfiamine of l-i2N-Q-Ni-l2 or a secondary diamine of 

10 R-NH-Q-NH-R in the presence of an alkali. 

[0042] In the ^ove embodiment® in the present Invention, the amount of the polymer [b], as a weight ratio thereof 
to the resin weight of at least one polym^ selected from the polyamic acid and polylmide, is from 0.01 to 0.5, preferably 
from 0.1 to 0.3. When the amount of the polymer [b] Is too small, the effect on improvements In the voltage retention 
ratio and the charge accumulation property cannot be expected. When it Is too large, the voBage retention latio may 

15 be decreased. 

[0043] Concerning thepolymer [c] for use In the above embodiment® In the present Invention, a diamine compound 
having the structure of the formula (I) is used as a part of raw materials and copolymerized with a tetracarboxylk; acid 
and other diamine cwnpound, whereby a polymer [c] of a polyamic acid can be obtained, and the polyamic acid Is 
Imldlzed, whereby a polymer [c] of a pofyimide can be obtained. 
20 [0044] ThetetracarboxyRc add dianhydrlde and the other diamine compound for use In the above copolynwrfzatlon 
are those that am generally used for polymerization of a polyamc acid and a polylmide, and they are not specially 
limited. Specific examples thereof Include such tetracattoxyllc acid dianhydrldes and diamine compounds as described 
with regard to the polyamic acid for use in the above embodimen1s(3) and® . 

[0045] Further, the diamine compound having the structure of thefonnula (i) can be used like general diamine com- 
pounds.sothatthemethodof obtainingthepolyamicacidforuselntheaboveembodimentsCi) and® andthemethod 
of Qbtalning the polylmide can be directly applied. 

[0046] For obtaining the diamine compound having the structure of the fomiula (I), there is enpioyed a method In 
which a bisphenoi compound having the stmcture of the fomiula (I) and an aromatic halogenatad nitro compound are 
reacted in dtmethylacetamlde in the presence of a base at 120 to 140»C to fonm a dinltro compound, and a nitro group 

so Is converted to an amino groip by reduction with palladium-carbon and hydrogen. 

[0047] The amount of the diafnine conr?)ound having the sfructure of the formula (I), used for obtaining the polymer 
[cj, is 0.01 to 0.5, preferably 0.06 to 0.3 when the total diamine compound amount is taken as 1 . Whan the amount of 
the diamine compound Is too small, the affect on improvements in the voltage retention ratto and the charge accumu- 
lation property cannot be expected. When It Is too large, the voltage retention ratto may be decreased. 

35 [004fl] The soiventfor use In the liquid crystal alignment treating agent of the present invention Is not specially limited 
so long as it can dissolve the composition to be incorporated. Examples thereof Include 2-pynrolidone, N-methylpyrro- 
lldone, N-ethylpyrrolrdone, N-vinylpyrroitdone, N,N-dimethylacetamide, N,N-dlmethylformamideand T^utyrotactone. 
[0049] Asolventthatdoesnotdissolvethecompositionwhen used alone may be used in combination with the above 
solvents so long as it does not Impair the solubility of the composition, Examples of sucii a solvent include ethyl cgI- 

40 losofve, butyl ceilosoive, ethyl carbitol, butyl carbitol, ethyl carbitol acetate, ethylene glycol, 1-methoxy-2-propanol, 
1-ethoxy-2-propanoi, 1-butoxy-2-propanol, 1-phenoxy-2-propanol, propylene glycol monoacetate, propylene glycol 
diacetata , propyl ene glycol- 1 -mon omethyl ether-2-acetate, propylene glycoH -monoethyl ethsr-2-acBtate, dipropylene 
glycol, 2-(2-ethoxypropoxy)propanol, methyl lactate, ethyl lactate, n-propyl lactate, n-butyl lactate and isoamyl lactate. 
[0050] Although the content of a solid in the thus-obtained \\qM «ystal alignment treating agent of the present 

« Invention is r»t specially limited If it is a homogeneous soiutton. i is generally 1 to 1 5 % by weight, preferably 2 to 8% 
by weight. 

[0051] For further Improving adhesion between a polyimkle resin film end a substrate, the liquid crystal alignment 
treating agent may contain an additive »jch as a coupling agent 

[0052] The llquki crystal alignmenttreatlng agent of tiie present Invention Is used In such a manner as that a unlfonn 
so film Is fomied on a substrate therefrom and used as a liquid crystal alignmentfam after alignment treatment by rubbing 
or irradiation with light, or without the alignment treatment. 

[0053] The liquid crystal display device of the present invention is aliquid crystal display device produced by applying 
the liquid crystal alignmenttreatlng agent of the present invention to a substrate having electrodes, carrying out treat- 
ments such as drying, baking and rubbing to forni a liquid crystal al^nment film and then preparing a liquid crystal cell 
by a known method. 

[0054] As a base material for the substrate having electrodes, a transparent material such as glass or plastic can 
be used. For a reflection type llquki crystal display device, even a non -transparent material such as a silkxin wafer can 
be used so long as It Is used as a subistrate on one side alone. For the electrodes as well, not only a transparent 
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material such as ITO can be used, but also a iight-reflecting matsrlal such as aluminum can be used If the eledrodes 
are for a reflection type liquid crystal display device, 

[0055] Although not special^ limited, the method of applying the liquid crystal alignment treating agent of the present 
Invention Includes, for example, a roll coaler method, a spinner method and a printing method. From a viewpoint of 
productivity, Industrially, a transfer printing method Is widely employed. 

[0056] With r^ard to the drying afterthe alignmenttreating agent is applied, the drying method is not specially limited 
so long as the solvent is vaporized to such an ectent as the shape of the coating does not change before the baking. 
[0057] In the present invention, the bal<ing of the liquid crystal alignment treating agent can be carried out at any 
temperature of 100 to 350°C, preferably at 150°Cto SOO'C, more preferably at 200°C to 250°C. When the liquid crystal 
alignment treating agent contains the polyamic acid, the conversion from the polyamic acid to the poiyimide varies 
depending upon the above baking temperature. In the liquid crystal alignment treating agent of the present invention, 
100% imidation of the polyamic acid is not necessarily required. However, the baking is preferably carried out at a 
temperature higher by at least 1 0°C than the temperature of heat treatment required, for example, for curing a sealing 
agent in the process of fabricating a liquid crystal cell. 

[0058] The aijove baking is followed by alignment treatment typified by rubbing as required, to form a liquid crystal 
alignment film. 

[0(HS9] The liquid crystal display device of the present Invention is liquid crystal dl^lay device having a liquid crystal 
alignment rilm fonned from the liquid crystal alignment treating agent of the present hvention, and it can be applied to 
a IN device, an STN devtee and a TFT liquid crystal device, and further can be applied to display devices according 
to various methods using a nematfc liquid crystal such as a lateral electric field type liquid crystal display device, a 
vertical allgnnient liquid crystal display device, and the like. 

[0060] TTie present Inventkm will be explained ftjrther in detail with reference to Examples below, while tlie present 

invention shall not be limited tho^. 

SYNTHESIS EXAMPLE 1 
[0061] 



uttf <a-i) bM. 

[0062] In a nitrogen atmosphere, a 500 ml four-necked flask was charged with 20 ml of m-xyiene, 0.42 g {0.0018 
mol) of palladium (II) acetate and 1 .5 g {0.0075 mol} of tert-butyl phosphine, and the mixture was stirred for 1 0 minutes. 
Then, a solution of 36 g {0.187 mol} of 4-bromoani8ole in 100 ml of m-xylene was dropwise added thereto, and the 
mixture was stirred further for 10 minutes. 

[0063] Thereafter, a solution of 25 g {0.075 nnol} of N,N'-dlphenylbenzldine in 200 ml of m-xylene was added, tJien, 
16.86 g {0.165 mol} of sodium-tert-butoxide was added, and the mixture was allowed to react at 110'C for 3 hours. 
After completion of the reaction, water was dropwise added into the flask, followed by extraction with diethyl ether. An 
extract was dehydrated with sodium sulfate, then, sodium sulfate was separated by filtration, and the solvent was 
distilled off by an evaporator. A crude product was purified by a slica gel column chromatography method {chloroform; 
n-hexane « 1 :1), to give a compound (a-1 ). 
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SYNTHESIS EXAMPLE 2 
[0064] 



(a-1) 




[0065] In a nUrogen atmosphere, a solution of 1 6 g {0.1 6 mol} of boron tribmrnide in 1 00 ml oT dichloroelhane was 
placed In a 500 ml four-necked flask andcooledto -75*0. 18 g {0.033 mol} of ttie ownpound (a-1) was dissolved In 50 
ml of dk^loroettiane, and the sojutlon was gradually added dropwlse. Then, the mixture was alknwed to cool and 
allowed to raact for B hours. After completion of the reaction. waJw and dlethjri ether were added, an oily layer was 
recovered and dehydrated with sodium sulfate, and the solvent was distilled off with an evaporator. A crude product 
was purffled by silica gel ooiunnn chromatography method (ethyl acstatein-hexane = 1 :4), to ghre a compound (a-2), 



IQ066] In a 200 ml eggplant type flask In a nitrogen atmosphere. 0.1 24 g {0.00057 mol} of the compound (a-2), 0,3 
g {0.00057 mol) of 4-fluorobenzophenone and 0,13 g {0,001 mol) of potassium carbonate were reacted in 20 ml of 
dimethyiacetamide (to bs abbreviated as "DIVlAc" hereinafter) at 140°C for 3 houre. The reaction product was purified 
three times by re-precipitation with acetone, to give a polymer (b-1). The polymer (b-1 ) was measured by a GPC method 
to show a number average molecular weight of {iUIn- 15000, Mw = 30000}. 

SYNTHESIS EXAMPLE 3 




[0067] 



(a-2) + 
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[0068] In a 200 ml four-necked flask In a nitrogen atmosphere, 6 9 {0.01 mol} of the compound (a-2), 0.484 g {0.044 
mol} of 4-f iuoronitrobenzene and 12. 1 6 g {0.088 mol} of potassium carbonate were reacted in 40 ml of DMAc at 1 40<'C 
for 3 hours, and then water and chlorofomn were added to extract an oily iayer. The oily layer was dehydrated with 
sodium sulfate, the solvent was removed with an evaporator, and the reskiue was purified by a silica gel oolumrt chro- 
matography method (chlorofomi:n-hexane - 3:1), to give a compound (a-3}. 



[0069] I n a ^0 ml four-necked flask. 6,5 g {0,00^ mol} of the compound (a-3) was dissolved in 40 ml of 1 ,4-dioxane, 
palladium-carboin (5% [Pd/C]) (0.0001 7 moQ was added to sulsstttute hydrogen, and the mixture was allowed to react 
at ao'C for 48 hours. After cnrpletlon of the reaction, the palladium-carbon was fBtrated oft, and the solvent was 
disttlled off. The residue was purified by a 6llk» gel column chromatography method (chloroform:dloxane = 20:1), to 
give a oompomd (a-4). 

SYNTHESIS EXAIMPLE 4 

[0070] In a 500 ml four-necked flask under a nitrogen gas current, 5 g {0.025 mol} of 4,4'-diaminodiphenyl ether (to 
be abbreviated as "DDE" hereinafter) and 1 .95 g {0.0028 mol} of the compound (a-4) were dissolved in 69.6 g of N- 
metiiyl-2-pyrrolidone (to be abbreviated as "NMP" hereinafter). Then, 5.33 g {G.0272 mol} of 1,2,3,4-cyclobutanetet- 
racarboxylic add dianhydride (to be abbreviated as "CBDA* hereinafter) was added, followed by polymerization forS 
hours, to ghre a solution of a pclyamic acid (c-1 ). The polyamks add (c-1 ) was measured by a GPC method to show a 
number average molecular weiglit and a weight average molecular weight of {MN = 15000 and Mw = 35000}. 

SYNTHESIS EXAIMPLES 

[0071] In a 500 ml four-necked flask under a nitrogen gas current, 5.6 g {0.028 mol) of DDE was dissohred in 69.6 
g of NMP, then. 5.33 g {0.0272 mol) of CBDA was added, and the mixture was polymerized for 5 hours, to give a 
solution of a polyamic acid (d). The polyamic acU (d) was measured by a GPC method to show a nwnber average 
molecular weight and a waght average molecular weight of {MN = 30000 and Mw i> 66000}. 

SYIMTHESIS EXAMPLE 6 



[0073] In a nitrogen atmosphere, a 500 ml four-necked flask was charged with 25 mi of m-xylene, 0.435 g {0.0019 
mol} of palladium (11) acetate and 1 ,57 g {0.0078 mol} of tert-butyl phosphine, and the mixture was stirred for 1 0 minutes. 
A solution of 1 5.95 g {0,0853 mol} of 4-bromoanisoie in 83 ml of m-xylene was added dropwise, and the mixture was 
stirred for 10 minutes. Then, a solution of 10.09 g {0.0388 nr»l) of N,N'-diphenyl-1 ,4-phenylenediamine in 150 mi of 
m-xylene was added, then, 1 1 .17 g {0.11 63 mol) of sodium-tert-butoxide was added, and the mixture was allowed to 



(a-3) 




[0072] 
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react at 11 CC for 4 hours. After complefion of the reaction, the reaction solution was filtrated through a celita, and the 
solvent was distilled off from the filtrate with an evaporator. The resultant residue was recryslallized from diethyl ether, 
to give a compound (a-S). 




[O074] In a nitrogen ahnosphere, a solution of 13.75 g{0.029 mot) of the compound (a-S) In 1 72 ml ordichioromethane 
was placed In a 500 ml four-necl<ed flask and cooled to -78*C. To the reaction solution was gradually dropwise added 
a solution of 21 .69 g {0.087 md} of bwon trlbromide in 116 mi of dtchloromethane. After the addition, the mixture was 
allowed to cool and allowed to react for 8 hours. Then, the reactloii solution was dluted wlih dietiiyl ^r. 1 N HCI was 
added to the solution, and an o-ganic layer was extracted. The thus olatained organic layer was washed with sodium 
thiosuifata and dried over sodum suif^, and the solvent was distilled ofT with an evaporator. The crude product was 
purified by a silica gel column chromatogrE^hy method (ethyl acetatein-hexane = 1 ;4) to gWe a coinpound (a-6). 

SYNTHESIS EXAMPLE 7 

[0075] in a 5D0 ml four-neckedflask under a nitrogen gas current, 8.4 g {0.028 mol} of 3,4-dlcarboxy-1,2,3,4-tetrahy- 
dro-l -naphthflienesuccinic acid dian hydride was dissolved in 69.1 g of NIMP. Then, 2.73 g {0.026 mol} of piahenylen- 
edlamine and 1 .06 g {0.0028 mol} of 1 ,3-dlamlna-4-octadecyiaxabBnzens wsne added, and the mixture was allowed 
to react af room temperature for 1 0 hours to give a poiyamic acid soluflon. 

[0076] To 50 g of the above poiyamic acid solution, were added 75 g of NMP, 8.3 g of pyridine and 1 B g of anhydrous 
acetic add as an imidation (Stalyst, followed by a reaction at SOX for 3 hours, to ghre a polylmlde rasii solution. The 
solution was poured into 800 ml of methanol, and the resultant whbe precqsitata was recovered i>y filtration, washed 
and dried to give a powder of a polyhilde (e). The polylmlde (e) was measured by a GPC method to show a number 
average molecular weight and a weight average molecular weight of {Mn = 15000 and Mw = 5O0O0}. 

SYNTHESIS EXAIMPLE 3 

[0077] In a 600 ml four-necked flask under a nitrogen gas current, 8.4 g {0.028 mol} of 3,4-dicarboxy-1 ,2,3,4-tetrahy- 
dro-l-naphthalKiesuccinic acid dianhydride was dissolved in 78,4 g of NMP. Then, 2.43 g {0.022 mol] of p-phenyien- 
edlamlne, 1 ,06 g {0.0028 mol] of 1 ,3-dlamino-4-octadecyloxi*enzene and 1 .95 g {0.0028 mol} of the compound (a-4) 
were added, and the mixture was allowed to react at room temperature for 1 0 hours, to give a poiyamic acid solution, 
[0078] ToSOg oftheabovepolyamicacid8olution,wereadded7Sgof NIWP,8.3 gofpyridineandlSgof anhydrous 
acetic acid as an imidation catalyst, followed by a reaction at 50°C for 3 hours, to give a polylmlde resin solution. The 
solution was poured Into 800 mi of methanol, and the resultant white precipitate was recovered by filtration, washed 
and dried to give a powder of a polyimide (c-2). The poiyimide (o-2) was measured by a GPC method to show a number 
average molecular weight and a weight average molecular weight of {Mn - 16000 and Mw = 50000}. 
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SYNTHESIS EXAMPLE 9 
[0079] 



NaOt-Bu, m-xylene 



. 3q 

MeO OM 



{a-7) 



10080] In a nitrogen atmosphere, a 500 ml four-necked flask was charged with 30 ml of m-xylene, 0.56 g ^0.0025 
moQ of palladium (II) acetate and 2.02 g {0.01 mol} of tert-butyl phospiilne, and the mixture was stirred for 10 minutes. 
Then, a solution of 20.57 g {0.11 tnoQ of 4-bromoanlsole In 20 mi of m-xylene was dropwias added, and the mixture 
was stirTBd further for 1 0 minutes. Then, a solution of 1 0.61 g {0.05 moO of N,IM'-dlphenylethylenediamine in 1 80 ml of 
m-xyiene was added, then, 14,42 g {0.15 mol} of sodlum-tert-lxitoxkle was added, and the mixture was allowed to 
react at 130°C for 4 iiours. After completion of the reaction, the reaction solution was fittrated, and the filtrate was 
dissolved in toluene, Activated day was added thereto. The mixftire was stirred at 70"C for 1 hour, and the reaction 
solution was filtered. The solvent was distilled off ft-om the filtrate with an evaporator, to give a compound (a-7). 



(a-7) 




(a~8) 



[0081] in a nitrogen atmosphere, a solution of 9,81 g {0.0231 mol) of IJie compound (a-7) in 231 miof dlchloromethane 
was placed in a 500 ml four-necked flask and cooled to O'C. To the reaction solution, was gradually dropwise added 
a solution of 57.8 mi {0.0578 moi} of boron tribromide in 58 ml of dlchloromethane. After the addition, the mijrtUfB was 
allowed to react at 0°C for 1 6 hours, then, 1 N HCI was added, and the mixture was stirred for 30 minutes. The reaction 
mixture was filtrated, and a recovered product was subjected to desalUng, to give a compound (a-8). 




[0082] In a 200 mi four-necked flask in a nitrogen atmosphere, 9.912 g {0.025 mol) of the compound (a-B) was 
dissolved in 1 20 ml of DMR To the reaction solution, were added 5.79 ml {0.055 moi} of 4-fiuoronltrobenzene, 7.602 
g {0.055 mol} of potassium carbonate and 46.5 ml of DMF, and the mixture was allowed to react at 130°C for 3 hours. 
Then, 777 ml of water was added, and the mixture was stirred for 1 hour. The reaction solution was centrifugally 
separated, and the resultant precipitate was washed with methanol four times and filtered. The thus-obtained filtration 
product was purified by a silica gel column chronnatography method (chk>rofomi:n-hexane = 2:1] to give a compound 
(a-9). 
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iO 



5 



(a-9) 



Pd-CVHz 



Dioxane, AcOH 




-NHz 



(a-1 0) 



'5 [0083] lna500mlfour-neckednask,5.11 g{0.008mol)ofth9Compound(a-9)wa8CliS80lveclin3Bmlof 1,4-dioxane, 
and then a solution of 5.25 ml of acetic acid In 2.63 ml of water was added. Palladium-carton (S% [Pd/C]} {0.00016 
moQ was added to the reaction solution to substitute hydrogen, foiiowed by a reaction at 50°C for 5 days. After com- 
pletion of the reacbon, the palladium-carbon was separated by filtration end the solvent was distilled off. The resultant 
residue was dissolved in toluene, activated clay was added, and the reaction solution was refiuxed for 1 hoir. The 

so reaction solution was filtrated, and the solvent was dtetiiled off, to give a compound (a-1 0). 

SYNTHESIS EXAMPLE 10 

[0084] In a 500 ml four-necked flask under a nitrogen gas current, 5 g {0.025 mol) of DDE and 1 .62 g {0,0028 moi] 
2s of the compound (a-1 0) were dissolved in 67.7 g of NMP, and then 5.33 g {0.0272 mol) of CBDA was added, followed 
by polymerization for 5 hours, to give a sc^utlon of a polyamk: acid (o-3). The polyamic acid (c-3) was measured by a 
GPC method to show a number average molecular weight and a weight average molecular weight of {Mn = 15000 and 
Mw = 35000}. 

30 EXAMPLE 1 

[0085] The solution of the poiyamic acid (d) obtained in Syntiiesis Example S was diluted with NiU P so as to have a 
resin concentration of 4% by weight. The compound (a-1) obtained in Synthesis Example 1 was added to the solution, 
and the mixture was stirred for 24 hours, to give a liquid civstai alignment treating agent of the present Invention. TTie 
S5 amount of the conpound (a-1) based on the resin content of the polyamic add (d) was 15% by weight. 

Preparetton of liquid crystal cell 

[0086] The above liquid crystal alignment treating agent was spin-coated on substrates having ITO electrodes (1st: 
«> 300 rpm [5 sec], 2nd: 3000 rpm [20 sec]), and the formed coatings were dried at BCC for 5 minutes and then baked 
at SOO'C for 60 minutes. Each coating surface was rubbed for alignment with a rubbing apparatus to form liquid crystal 
alignment films. Spacers of 6 [i,m were sprayed on the surfaces erf the liquid crystal alignment films, and the substrates 
were combined such that the rubbing directions cross each other at right angles, to obtain a twisted nematic (TN) cell 
having a gap of 6 (i^. A liquid orysted (MLC-2003, manufactured by Merck Co.) was Injected into the ceil, and the 
injection port was sealed to fonn a lk(uld crystal ceil. 

Evaluation of voltage retention ratio and accumulated charge 

[0087] The liquid crystal cell was measured for a voltage retention ratio with a voltage of ±5 V at a pulse wRJth of 64 

» |dsatafrequencyofe4Hzat23''Cor90°C. 

[0088] Concerning the accumulated charge, rectangular waves of 30 Hz/±3 V having a direct current of 3 V super- 
imposed thereon were applied to the ceil at 23"=C for 60 minutes, and immediately after the direct cun-ent of 3V was 
cut off, an accumulated voltage remaining in the liquid crystal cell was measured by an optical flicker elimination method, 
As a result, the liquid raystal cell showed a voltage retention ratio of 98% at 23°C, a voltage retention ratio of 72% at 

^ 90°C and an accumulated charge of 0.1 V. 
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EXAMPLES 2 to 4 

[0089] Liquid crysta) dignment treating agents were prepared in tiie eame manner as In Exampie 1 excej:^ that tlw 
amount of tlie compound (a-1 ) was ciianged respectfv^ to 5% t>y weight, 25% lay weight or 40% by weight, and they 
' were sinnilarly evaluated. The results are shown in the folowing Table 1 . 

EXAMPLES 6 to 7 

[0090] Liquid crystal alignnDsnt treating agents were prepared in the same manner as in Example 1 except that the 
'0 compound (a-1 ) was replaced by the polymer (l>1) and that the compound (b-1 ) was added In an amount respectively 
of 1 0% by weight, 1 5% by weight or 2S% by weight, and Ihey were similarly evaluated. The results are shown in tiie 
following Table 1 . 

COlWPAFWriVE EXAMPLE 1 

15 

[0091] The solution of the polyamic acid (d) obtained In Synthesis Example 5 was diluted wlQi NMP to prepare a 
liquid crystal aignmenttreating agent ha^ng a resin concentration of 4% by weight. The liquid crystal alignment Seating 
agent was evaluated In the sarne manner as In Example 1 . The results ere shown In tiie foilowtng Table 1 . 

so COMPAFIATIVE EXAMPLE 2 

[0092] The solution of the polyamic acid (d) obtained in Synthesis Example 5 was diluted with NM P so as to have a 
resin concentration of 4% by weight. To this solution, was added N,N,N-trlphenylamlne (to be abbreviated as "TPA" 
hereinafter), and the mixture was stirred for 24 hours, to obtain a liquid crystal alignment treating agent. The amount 
25 of TPA added was 10% by weight based on the resin content of the polyamic add (d). Ttie liquid crystal alignment 
treating agent was evaluated In the same manner as in Example 1 . The results are shown in tiie following Table 1 . 

COMPARATIVE EXAMPLE 3 

30 [0093] A Iquid crystal alignment treating agent was prepared in the same manner as in ComparatlvB Example 3 
except that the amount of TPA was flanged to 20% weight. The liquid crystal alignment treating agent was evaluated 
in the same manner as in Example 1 . The results are shown In the following '^ble 1 . 

EXAMPLE 8 

SS 

[0094] The solution of the polyamic acid (c-1) obtained in Synthesis Example 4 was diluted with NMP to prepare a 
liquid crystal allgnmenttreatlngagentof the present invention having a resin concentration of 4% by weight. The liquid 
crystal alignment treating agent was evaluated in the same manner as in Example 1 exo^ that the temperature for 
baking a fomned coating was changed to asO'C. After the liquid crystal cell was avalualad for a voltage retention ratio 
*o and an accumulated charge, it was heat-treated at 60°C for 24 hours and again evaluated fore voltage retention ratio 
and an accumulated charge. The results are shown in the following Table 2. 

COMPARATIVE EXAMPLE 4 

*s [0095] The solution of the polyamic acid (d) obtained In Synthe^ Example S was diluted with NMP to prepare a 
liquid oystal aiignmentlreating agent having a reefn concentration of 4% by weight The liquid crystal alignment treating 
agent was evaluated in the same manner as in Example 1 except that the temperature for baldng a formed coating 
was changed to 230°C. After the liquid crystal cell was evaluated for a voHage retention ratio and an accumulated 
charge, It was heat-treated at 60*0 for 24 hours and again evaluated for a voltage retention ratio and an accumulated 

so diarge. The results are shown in the following Table 2. 
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EXAMPLE 9 

[0096] The solution of the polyamic add (c-3) obtelned In Synthesis Example 10 was diluted with NMP to prepare a 
liquid oyetat alignment treating agent of the present invention having a resin concentration of 4% by weight. The liquid 
crystal alignment treating agent was evaluated in the same mannor as in Exampie 1 except tiiat the temperature for 
baking a formed coating was changed to 230'C. As a result, the thus-obtained liquid crystal cell showed a voltage 
retention ratio of 98% at 23'C, a voltage retention ratio of 69% at sooQ and an accumulated charge of 0.3 V. 

EXAIl^PLE 10 

[0097] The powder of the polyimlde (e) otitained in Synthesis Example Zwas dissolved in NMP to prepare a solution 
having a resin concentnation of 4% by weight. To the above solutbn, was added the compound (a-2) obtained In 
Synthesis Example 2, and the mixture was stirred for 24 hours to obtain a Iquld crystal alignment treating agent of the 
present invention. The amount of the compound (a-Z) based on the resin content of the polyimide (e) was 1 %by weight. 
The liquid crystal alignment treating agent was evaluated In the same manner as In Example 1 except that the tem- 
perature for baking a fomrted costing was changed Id 230°C. The results are shown in the following Table 3. 

EXAMPLE 11 

[0098] In Example 10, the compound (a-2) was replaced by ttie compound (a-i), and the mixture was stirred for 24 
hours to obtain a liquid crystal alignment treating agent of the present Invention. The amount of the compound (a-1) 
based on the resin content of the polyimide (e) was 1% by weight. The above liquid crystal alignment treating agent 
was evaluated in the same manner as h Example 1 except that the temperature for baking a fbnned coating was 
changed to 230°C. The results are shown in the following l^bie 3. 

EXAMPLE 12 

[0099] I n Example 1 0, the compound (a-2) Vfas replaced by the compound (a-6) , and the mixtu re was sti rred f o r 24 
hours to obtain a liquid crystal alignment treating agent of the present invention. The amount of the compound (a-6) 
based on the resin content of the polyknide (e) was 1% by weight. The ^ove liquid crystal alignment treating agent 
was evaluated in the same manner as in Example 1 except that the temperature for baldng a fomned coating was 
changed to 230°C. The results are shown in the following Table 3. 

EXAMPLE 13 

[01 00] The powder of the polyimide (c-2) obtained in Synthesis Example 8 was dissolved in NMP to obtain a liquid 
crystal alignment treating agent of the present invention having a resin concentration of 4% by weight. The above liquid 
crystal alignment treating agent was evaluated in the same manner as in Example 1 except that the temperature for 
baldng a fonned coating was changed to 230°C. The results are shown in the following Table 3. 
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COMPARATIVE EXAMPLE 5 

[0101] The powder of the polyimtde (e) obtained in Synthesis Example 7 was dissoived In NMP to obtain a liquid 
crystal alignment treating agent having a resin concentration of 4% lay weight. The above liquid crystal alignment 
treating agert was evaluated in the same manner as in Example 1 except that the temperature for baking a formed 
coating was changed to ascC. The results are shown in the following Table 3. 

Tables 
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INDUSTRIAL APPLICABILITY 

[0102] According to the polyimide-contalning liquid crystal alignment treating agent of the present invention contain- 
ing the structure of the fonrtula (1), there can be obtained a liquid oystai alignment film in which the voltage retention 
ratio is Improved or almost no decrease in the ratio is caused and the accumulation charges are decreased, and there 
can be obtained excelent liquid cfystal devices. 



A liquid crystal alignment treating agent containing a polyimide-contalning n 
lowing formula (i), 
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wherein Q Is a single bond or a divalent organic group, to represent 
the same as, or different from, one another. 



groups, and R'< to R* may be 



2. The liquid crystalaiignmenltreatlngagentaccordlngtoGlalm 1,whlchconlalns atleastonepolymerseiectedfrom 
the group consisting of a polyamic acid and a polyimide and further contains a compound having the structure of 
the fomiuia (I) and/or a polymer having the structure of the formula (I). 



3. The liquid ciystal alignment treating agent according to Clain 1 , which contains at least one polymer selected from 
the group consCstlns of a polyamic acid having the structure of the formula (I) and a polyimide having the structure 
ofthefomnula (I). 

4. The liquid crystal alignment treating agent according to Claim 2, which Is a mixture of a compound having the 
stmcture of the fbnruia (i) wi^ a solution containing at least one polymer selected from the group consisting of a 
polyamic acid and a polyimide. 
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5. The [iqu id crystal al^nmenttreatlng agent according to Claim 2, which is a mixture of a polymer having the ^ructu re 
of the foimuia (i) with a soiuHon containing at least one polymer selected from the group consisting of a poVamic 
addandapoiyftnlde. 

s 6. The liquid crystal alignment treating agent according to Claim 3, which is a solution containing at least one polymer 
selected from the group consisting of a polyamic acid having the structure of the formula (0 directly introduced 
therein and a polyimide having the staicture of the fonnula (I) directly. introduced therein. 

7. The liquid crystal al^nmenttreatlng agent accordingto Claims or6, whereinthe polyamic acid havingthe structure 
10 of the fomiuia (1) or the polyimide having the structure of the fbnnuia (i) is a product obtained by reading a tet- 

racarboxylic acid dianhycb-ide and a (famine oont^nlng a diamine having the structure of Hie formula (1). 

8. A liquid crystal display dem» having a liquid crystal aSgnment film fbnmed from a liquid crystal alignment treating 
agent recited in any one of Claims 1 to 7. 
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